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Abstract  
 
Background: 
 
Health information system (HIS) is a system that integrates data collection, 
processing, reporting, and use of the information necessary for improving 
health service effectiveness and efficiency through better management at all 
levels of health services.  
This study was conducted during the year ;ϮϬϬϰ-ϮϬϬϱͿƚŽĞǀĂůƵĂƚĞthe current 
HIS in Khartoum State's hospitals, regarding registration, data collection, 
analysis, reporting, feedback and supervision. The study is also intended to 
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assess the awareness and perception of the cadre in the health statistical 
department as well as their training.  
Methodology:  
This is a descriptive, cross sectional hospital based study. The target 
population consists of all hospitals with out-patient department and managed 
by Khartoum State Ministry of Health. All medical directors, statistical 
technicians and registration clerks working in the hospitals were included, we 
also critical reviewed of the registration system, methods of data collection, 
records and registration books in the selected hospitals. 
 Results:  
Twenty two hospitals were surveyed. The health personnel in the study 
included tweŶƚǇƚǁŽŵĞĚŝĐĂůĚŝƌĞĐƚŽƌƐ͕ϮϮ statistical technicians and ϴϮ
outpatient clinic registrars. Concerning training the staff, ϯϮ% of the medical 
ĚŝƌĞĐƚŽƌƐ͕ĂŶĚϳϳйŽĨƚŚĞƐƚĂƟƐƟĐĂůƚĞĐŚŶŝĐŝĂŶƐƌĞĐĞŝǀĞd training in (HIS).  
 ZĞƐƵůƚƐƐŚŽǁĞĚƚŚĂƚϳϳйŽĨƚŚĞŚŽƐƉŝƚĂůƐƵƐĞĚƚŽƌĞŐŝƐƚĞƌŝŶĂůƐŚŝŌƐĂŶĚϮϯй
registered in one or two shifts.  
Ninety-six percent of the medical directors get benefit from the information 
collected in different ways like hospital attendance, disease frequencies, 
researches, report analysis and in epidemics. 
All of the statistical technicians prepared the monthly report and send it on 
regular base at the beginning of the month. Fourteen percent of them send it 
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ƚŽƵƌĂƟǀĞDĞĚŝĐŝŶĞĚĞƉĂƌƚŵĞŶƚĂŶĚϴϲйƐĞŶĚŝƚƚŽƐƚĂƟƐƟĐĂůƵŶŝƚĂƚƚŚĞ
Ministry of Health.  
Fifty-nine percent of the statistical technicians didn’t receive any feedback 
from higher level, while ϰϭйƌĞĐĞŝǀĞĚĨĞĞĚďĂĐŬĞŝƚŚĞƌǁƌŝƩĞŶŽƌǀĞƌďĂůĚƵƌŝŶŐ
the discussion in the monthly meeting. 
All of the surveyed hospitals received supervisory visits in the past six month 
at time of interview, but there was no supervisory checklist or guidelines.      
KŶůǇϰϬй of the targeted hospitals had computers in their statistical units and 
they use it for storage of data. There was no archiving system. 
Conclusion: 
The existing system agreed with the WHO guidelines in some areas e.g 
standardization of the reports, frequent supervisory visits and adequate 
supply of data collection tools but still there are gaps. 
 Continuous training of health staff at various levels and upgrading their skills 
in data management is recommended .There is a need to computertrize the 
health information system. Provision of appropriate feedback mechanisms, 
including information sharing and use of information is highly recommended.   
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Introduction: 
Health information system is a system that integrates data collection, 
processing, reporting, and use of the information necessary for improving 
health service effectiveness and efficiency through better management at all 
levels of health services (1). Data consist of facts and figures that are 
relatively meaningless to the user, but when this data is processed, it can be 
converted into information. For example by reducing and adjusting the data 
collected in variation for the age and sex composition of the population, so 
comparison over time and place are possible (2). It is this transformation of 
information through integration with experience and perception based on 
social and political values that produce intelligence. Data that are not 
transformed into information and information that is not transferred into 
intelligence is of little value (2). 
The health information system provides support to the decision making 
process at each level of an organization (1). Appropriate decision making 
and programme planning in the health and related fields are not possible 
without establishing an effective health information system. Health 
information should become available and used to the fullest extent by all 
stakeholders so as to promote quality of patient care through the 
development and successful implementation of sound policies (3). A nation-
wide organizational set-up should be established to provide essential health 
information. Such information is required not only for assisting in planning 
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and decision making but also to provide timely warnings about emerging 
health problems and for reviewing, monitoring and evaluating the various 
on-going health programmes.The building up of a well conceived health 
information system is also necessary for assessing medical and health 
manpower requirements and taking timely decisions regarding the 
manpower requirements in the future (). 
A hospital information system, also called clinical information system is a 
comprehensive, integrated information system designed to manage the 
administrative, financial and clinical aspects of a hospital. This encompasses 
paper-based information processing as well as data processing machines (4). 
It can be composed of one or a few software components with specialty-
specific extensions as well as of a large variety of sub-systems in medical 
specialties e.g. Laboratory Information System, Radiology Information 
System ...etc (4). 
Hospital information is used for planning, administration and effective 
management of the hospitals .It is also used for assessing whether hospital 
care services are accomplishing their objectives in terms of their 
effectiveness and efficiency and for assessing the attitudes and degree of 
satisfaction of the beneficiaries with the health service provided in the 
hospital. It can also be used for researches and it is an important source of 
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information for the surveillance system which is used to study trend of 
diseases.  
Hospital information forms are important tools for collecting the health 
information, but are mainly concerned with patient-related and clinical-
state-related data e .g electronic patient records whereas the latter keeps 
track of administrative issues. The distinction is not always clear and there 
is contradictory evidence against a consistent use of both terms. (4) 
Methods and tools for collecting data are different types of register books 
e.g. out-patient register books ,operation register books, laboratory register 
books, pharmacy register books, vaccination register books, antenatal care 
register books, nutritional books are used for hospital information for 
inpatient and outpatient . The data includes patient records which are mainly 
maintained by the physicians who provide the care.    
The hospital information is included in the monthly, quarterly and annual 
reports usually issued by the statistic department in the Ministry of Health. 
Problem statement: 
Data reported or recorded by health service staff are not accurate because of 
the absence of the awareness of the health staff about its importance and 
uses.  There is also inconsistency in recording of disease because case 
definitions are not clear and not standardized. Although data is collected as 
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part of a routine operational process, there is   absence of useful feedback to 
the staff. There is low level of registration of cases due to improper 
performance of health workers. There is weak utilization of information at 
all levels because data is not properly analyzed and interpreted. (5, 6)  
Rationale: 
      No study was done before to evaluate in hospitals HIS in Khartoum State. 
This study was carried out to provide information for future intervention. 
The information generated from this study is expected to be of value for 
decision makers and program managers in designing successful 
interventional programs in order to solve the problem. 
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Literature Review 
 Historical Background:  
The HIS in Sudan passed through different stages. The period from 
1921 to 1957 data collected from different departments were sent for 
the head office of medical services which prepare the annual report. 
In 1957 the health statistics and international health department was 
established. The main activity of this department was the 
notification of communicable disease and especially the outbreaks 
and the preparation of the annual report .In 1965 the department of 
health statistic was separated from international health and called the 
directorate of vital health statistics. That period witnessed the 
development of manpower and training of the health cadre and the 
coverage of all health facilities with statistical personnel. In 1975 the 
name of the department was changed to Health Statistics and 
Research Directorate. And in 1992 the name was changed to The 
National Health Information Center (NHIC) (7).  

 Khartoum state health information system: 
The organizational set-up of Khartoum state HIS at the Curative Medicine 
Department include two levels namely state level and locality level. 
For Khartoum state Ministry of Health  information system  data is collected 
from different institutions including governmental health centers, 
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governmental hospitals ,non governmental health centers, private clinics and 
private hospitals, villages health centers (Dispensaries). 
The forms and register books for the different departments are designed and 
prepared by the statistics department and include register books for the out- 
patient, operations, laboratory, pharmacy, vaccination, antenatal care and 
nutritional. Certain forms for collecting information were designed for a 
monthly report. According to the presently adopted system, the same forms 
designed by the statistical department for the hospital outpatient units are 
also provided for PHC centers for collection of data from the different 
activities eg. nutrition, antenatal care …..etc.  The NGOs should send report 
from their units to the statistical unit in KMOH and the department 
responsible for the NGOs in the Ministry of Health and to the locality. 
Information from the preventive vertical medicine programmes e.g. Malaria 
,Tuberculosis and HIV/AIDS are sent to the program headquarter in the 
State Ministry where the data is analyzed and send to the statistical 
department .The statistical unit collecting all the information and used to 
issue it as a periodical report monthly or annually . 
Data and information from hospitals from each health district are collected 
and summarized by the hospital medical records officers in a monthly 
report. A monthly meeting is held at the locality headquarters to review the 
reports received from the hospitals within the district, then these reports are 
sent to the Curative Medicine department where it is summarized into one 
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report and sent to the department of statistic, the responsible for collation of 
all reports which is sent to the Federal Ministry of Health which summarizes 
and collates all the information for the country provides to the top 
management for decision making. (8) 
 
WHO Guidelines to Evaluate HIS (9) 
The Health Metrics Network (HMN) (global health partnership that focuses on 
health system strengthening in low and low-middle income countries) was 
launched to help countries and other partners improve global health by 
strengthening the systems that generate health-related information for 
evidence-based decision-making. The network  put  guidelines to assess HIS 
in a form of questions : 
Concerning policy and general issues: 
- Is there a ministerial policy on HIS? What is the frequency of reviewing 
the HIS? 
- Overall organizational structure of the national HIS. 
- Status of functional linkages (practicality, utility, feedback, specific 
response among subsystem of HIS. 
- What are the resources available for HIS? What capacity building 
activities done for HIS staff? 
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Concerning data collection: 
- Whether review and revisions were made on the data collecting forms? 
- How are medical records in hospitals kept and used? 
- Quick review of disease registries.     
Concerning data transmission: 
- How are the reporting forms filled and by whom and whether these 
people regularly trained and oriented? 
- How the data in the forms are being stored? Is the software used for 
storing transmitting the data is user friendly or not? 
- How the analyzed information is being documented and how the 
documented information has been utilized by decision makers and 
programmed managers of different programmers. 
- Is there a feedback mechanism from respective data transmission to 
below? 
Concerning data presentation: 
-How are the data presented (health profiles, fact sheet) at the lowest level 
care system? If available, how it was prepared and utilized? Is there any 
standard activity in place to improve it in order to suit the requirement? 
- Is there a built in mechanism for checking the reliability of data generated 
by how it was done? 
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Concerning utilization data / information: 
- Is there a six – monthly or annual meeting to analyze and review the health 
situation (including hospital administration and disease pattern data) in an 
area? 
- How data and information are available in the reutilized for decision – 
making?  
- How are data from private sector and NGOs incorporated? 
- How is survey data considered in light of the data coming out of the 
routine?  
Role of HIS: 
- How is process of drawing National Health plan? 
- How WHO programmers and other country health programs are doing the 
planning? 
- What is the role of HIS in the whole process? 
- What is the role of HIS in budget allocation to different departments in the 
of health? 
- What is the relationship between the format in which information is 
display action – oriented graphs, etc. and its use in management decision 
making at levels of the health system? 
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Some International Experiences 
Several countries have undergone an assessment of their health information 
systems for example: 
Evaluation of Health Information System in India (10) 
Introduction  
The national health policy of India states that appropriate decision making 
and program planning in the health and related fields is not possible without 
establishing an effective health information system. The National Health 
Information Systems provide the inputs in the formulation of regional and 
global health policies. The call for action to improve the information 
infrastructure is global, and as early as 1979 an inter-regional consultation 
on National Health Information Systems was held in Costa Rica, on the 
initiative of the division of information support, world health organization. 
Organizational arrangements for the HMIS in India :  
The organizational arrangement of HMIS and the agencies responsible for it 
is discussed in the three levels namely central, state and district. 
A. Central level 
At the central level there are three major agencies dealing with the HMIS. 
1. Central Bureau of Health Intelligence (CBHI)  
CBHI is the health intelligence wing of the Directorate General of Health 
Services. At the national level it is the main organization which deals with 
the collection, compilation, analysis and dissemination of the information 
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 on the health conditions in the country covering various aspects of health 
including the health status, health resources, utilization of health facilities 
etc. 
2. Stastics division in the department of health and Family Welfare. 
3. The Sample Registration System (SRS). 
B. State level organization: 
 Usually every state has clearly demarcated structures in the form of 
directorates for primary health, secondary health and medical education. 
Many times the family welfare/RCH directorates are separate. Some states 
have directorates for training and IEC. Each of these directorates in turn will 
have statistics sections headed by director or joint director. As the states are 
implementing many national programs and infrastructure development 
projects, each of those projects will have statistical officer or equivalent. 
Apart from these vital statistics are usually maintained as a separate unit 
again headed by a joint director or so. The vital statistics departments focus 
mostly on the collection of civil registration system. 
C .District  level organization : 
District medical and health officer or chief medical officer heads an average 
district health system. He is responsible for the Health and Family welfare 
in the district. Some states like Andhra Pradesh have a different 
arrangement of functions in the district like two functionaries work in the 
district one responsible for hospitals (District Coordinator Hospital 
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Services) and the other for PHC system and Family welfare (District 
Medical Officer). The DMO is supported by assistant or additional DMOs 
for different national programs and Family welfare program he is supported 
by two statistical officers one for health and the other for family welfare. 
These statistical officers are the key personnel in the entire HMIS chain. It 
depends a lot on their perseverance, support and skills to continue and 
sustain the HMIS. The officers are usually qualified and recruited through 
state level service recruitment. 
Evaluation of the Existing HMIS in India 
Despite many supposed attempts through different collaborations, the state 
of HMIS in India is week. The lack of awareness by health policy-makers 
and programme managers of the strategic importance and practical 
usefulness of health information for planning and management results in a 
low demand for information.  Health and Family welfare ministry is 
considered as lowest in the hierarchy of preferential posting for the top 
bureaucrats (generalists).  
There are several problems associated with the existing HMIS in India. To 
facilitate elaborate discussion, we can classify them into structural, 
procedural, technological and human resources related issues. Besides the 
excessive concentration of administrative powers at the state and central 
levels, there is a multiplicity of institutions/departments, which work in 
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 their own hierarchies posing series problems for integration and co-
ordination. 
The number of institutions dealing with collection and storage and 
transmission of Health and Family Welfare information is large. Their size, 
complexity and requirement are too specific. There is no coordinating effort 
in district, state and central level. At the central level it is dealt by at four 
major agencies. At the state level usually 4 to 5 directorates operate with 
their own systems. 
 At district level there is   3 to 4 agencies or institutions do the job. 
Various departments, programmes and institutions within the health sector 
tend to develop their own data collection systems without consulting each 
other. It is often observed that the vertical programs in India like Malaria 
control, TB control, leprosy etc., operate their information systems through 
their functional offices. In the sense there is no single institution responsible 
for HMIS. Effective coordination of health information is often lacking 
which results in duplication and gaps in data collection, reporting, use and 
management of data. Often in the implementation of the different national 
programs different departments at all levels develop their own systems of 
data collection, storage and maintenance (either manual or computerized). 
This results in duplicity of effort and perpetuates dependence on their own 
system of data collection and maintenance. Since the sources, timing and 
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 channels are different, data over laps and crucial differences occur. A 
systematic periodic reconciliation of the data with various departments is 
not practiced.   
Data collection:  
The information requested and collected from the PHC and other hospitals 
every month is exhaustive and not warranted. Every possible information in 
different levels of depth is collected. Excessive information collection only 
creates load on the system and generates into carelessness and “some how to 
fill it and forget concept”. The monthly report of the PHC (it is called a 
book, since it is so bulky) runs into 31 pages. The information is so densely 
packed into complex tables . There are built into complex depths like age 
wise distribution and no of children wise distribution. The average time 
spend to record various registers was nearly 2 hours per day. Monthly 3 to 4 
days for the monthly report. This means that 1/3 of the available time (after 
providing for leaves, holidays and other things) to the field staff is spent 
only on maintaining and filing the forms and registers. Data collection 
becomes a preoccupation to a level of distraction, so much so that the 
process of primary health care implementation is ignored. In India, data are 
collected in vast amounts but are mostly incomplete, unreliable and unused. 
The number of health programmes has increased over the years, and the 
people who implement them at grass-roots level often feel overburdened 
with the collection and recording data. Current health information systems 
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generate large amounts of data which often are incomplete, or inaccurate, 
and therefore are little used by planners. They may include data on activity 
and on resources, but indicators are poorly harmonized with those applied 
elsewhere and thus difficult to use for inter-district comparisons.  
 Reporting and data presentation: 
 Not only the numbers of reports are large but also the reports are not in a 
easily collectable form from the existing registers. There has to be a separate 
effort in culling out the information from the registers to prepare reports. 
The reporting formats are developed in such way and time that they are 
oriented to reduce the effort in writing the computer program. They take the 
data mostly from the available regular registers and culls out, run 
calculations and present the information required to the users. The load of 
processing/calculation is unfortunately shifted to the field, which is sending 
the report. The user has arrange, calculate and crosstab the data to fill the 
reports. 
 The computer programs of the National Informatics Center (NIC) which 
run in district NIC offices do not built up any information for further 
checking and helping the processing of information. Every month many 
things are entered afresh. Information declared once is not stored in to the 
formats. It has to be supplied every month increasing the sense scope for 
error. 
Feedback: 
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There was no feedback to the PHC, hospital, district and state by the higher 
processing systems. This creates problems of motivation, and no incentive 
or disincentive to ensure accurate and reliable data. The administrators do 
not know where they are placed in comparison with others or program 
objectives. This genuinely affects the willingness of the PHC to correct the 
process or activity. They are never clear about their relative position of the 
PHC in comparison with the others and their standing in the national 
program implementation. Since any information is never fedback to the 
lower levels of service delivery, it is assumed by the levels that what ever 
they fill in, would go into the black hole. The whole process results in to 
ritualistic way of sending some data upwards may be, in time. One-way 
system of reports constantly traveling upwards has one more limitation. 
Usually the district is supposed to know more about the demography, 
sociology and economic aspects of the population through several surveys 
and state level research inputs. This information is hardly passed down the 
system. If this information is passed to the PHCs and suggested to use the 
information or update the information, it gives a clear sense of direction to 
the PHC management and staff. 
Some districts have been sending the reports for years with glaring gaps. 
Even the cumulative column shows the zero. There has been no feedback 
from the state or the center on this totally inadequate and incorrect data.  
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 PHC and in sub-centers send information regularly however difficult it is. 
They have been trained and systems have developed to this extent. But 
hospitals and many times the big tertiary hospitals hardly furnish any data to 
the state directorates. They send only OP, IP, major operations and minor 
operations etc. 
Human resources: 
 Medical officers (the in-charge of the PHC) do not show any interest in 
verifying the data and of course trying to reflect on the data and finally 
using the data to take corrective action on any of the anomalies. They are 
observed to passively sign whatever is prepared by the data assistant called 
by various names like, computer, clerk…. etc. To achieve maximum 
participating from health workers collecting the data, three issues are of 
extreme importance, they should feel that they own the system, the system 
should not involve them in extra work, and it should be perceived as useful. 
Information for the managerial process HMIS evolution in developing 
countries is usually reactive at best and information systems often serve the 
interests of bureaucrats and institutions rather than the front line health 
workers and clients. 
Unfortunately majority of the medical officers do not understand the 
registers and various kinds of information. Also different levels of staff 
involved in the HMIS process have series inadequacies as far as training and 
development efforts are concerned. This applies to key functionaries at 
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district and state level. Usually 50 to 70% of the district statistical officers 
constitute promote officers from clerical cadres. They are not properly 
oriented to the new jobs which include motivating the staff at PHC and 
Hospitals and provide a sense of direction. They have been so long in the 
system before their promotion as statistical officer that often, there is a 
tendency to maintain statuesque. They usually pick up the skills only on the 
job.  
 Data aggregation : 
Aggregates may not mean much in many instances. Because conditions vary 
widely in India, detailed information is necessary on small geographical 
units and the different segments of the population. At present the country's 
health information system mostly generates data at the state level on socio-
demographic matters. There are no useful data on the incidence of many 
diseases and disabilities. Long delays occur in the processing of data. Most 
of the health and other indicators available are of state level.  This kind of 
planning failed to take into account the district wise and block wise 
developmental differentials and health seeking behavior. The current HIS in 
India generates data mostly at the state level, which for limited indicators 
confined largely to socio-demographic aspects, mortality and fertility. No 
nationwide community based estimates are available, not even at the state 
level, on coronary artery disease, diabetics mellitus, cancers and AIDS nor 
on common infections such as malaria, typhoid, diarrhea, and  sexually 
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transmitted diseases . They focus on epidemiology, service utilization and 
finance ; they generate little of the socio-cultural data needed for developing 
and adjusting health services and disease control programme to local health 
related perceptions, values and resources. 
Technological issues: 
Unfortunately, the entire HMIS in India is in black and white. Now there is 
a wide availability of hardware at state levels and at central level. 
Computers have been supplied to almost all the districts. Computers are 
used only to summarize and collate the data at state level. At district level it 
is still worst and they use it for word processing and other printing works. 
Any information system these days means databases. 
Databases help collect and store the details of every transaction or the 
detailed record. They give the ability to process the data in a way that is 
required for a specific task, project or purpose. They help relate and 
integrate huge sets of data on an identical field. But for the database 
technology, banking, transport and every service and manufacturing sector 
would not have been as they are today. 
But the scenario in Public health management is very dismal. Many times 
even the names of the hospitals are not available in any database format. 
The entire HMIS process produces only some aggregates at different levels. 
Aggregates in paper form do not facilitate any query, sorting, relating etc. 
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Health Information System in Thailand (11) 
Overview 
Health statistics in Thailand managed by the Center of Health Information 
(CHI), which is located in the Bureau of Health Policy and Strategy 
(BHPS), Ministry of Public Health (MOPH). 
Organizational structure of the national HIS 
 
 
 
 
 
 
 
 
 
With regard to health-information management, a health-information 
management committee has been established . 
The committee shall be responsible for the following activities: 
· Identifying the HIS policy of MOPH, which should complement the 
administration of national plans/programmes in alignment with the 
national health development plan and health management information 
system. 
Other sector/ministry MOPH: BHPS by CHI MOPH’s 
Department 
/Division 
Province (Provincial Health Office) 
CUP CUP
PCU (Primary care unit) 
PCU 
Hospital 
Hospital 
Other agency at the 
provincial level 
Private sector 
Ministry of University 
Affairs 
NSO 
NESDB 
NHSO 
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· Identifying a coordinating framework on health information among 
agencies within the MOPH. 
· Directing and monitoring HIS implementation by the MOPH to 
maximize its efficiency. 
In Thailand, the epidemiological surveillance system for communicable 
diseases is based upon a report of morbidity data covering about 80 
diseases. These data are recorded in a computerized format categorized 
according to individual profile. 
Data collection:  
Data from health centers and community hospitals are collected at the 
district health office for assessing the overall district picture. Such data also 
are delivered to provincial health offices once a week for assessing the 
overall provincial picture in order to inform prevention and control 
approaches, and are passed on to the Division of Epidemiology at the central 
level weekly or monthly depending on rate of spread of each disease. 
A summary form on health facility activity is being established for all health 
facilities joining the CUP networks in providing health services to people 
according to the universal health insurance coverage scheme. These include 
regional hospitals, general hospitals, community hospitals under the MOPH, 
and hospitals under other ministries/agencies or the private sector. Data 
from such facilities in the CUP networks are extracted from the forms 
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 to produce a report in two parts – Part 1 on activity summary of health 
facilities, and Part 2 on accrual-based budget and non-budgetary money. 
The family folder is the newly established information system for tracking 
population health at the primary health facility level in accordance with the 
universal health insurance coverage scheme, and covers data on individuals, 
families and communities, services, health promotion, treatment and 
prevention. In addition, this newly developed approach for use in Primary 
Care Units (PCU) aims to gather required data at the community level, 
reduce duplication, and be a model for further development of registration 
and reporting systems for collecting data in the PCU. 
Medical records in hospitals are kept in shelves/cabinets and are used when 
clients visit, and when the monthly facility summary reports are requested 
by the central level. Part of the data will be recorded in the form of 
electronic hospital databases that will vary across hospitals. There is also 
development taking place of electronic registration in hospital databases, 
previously kept in the form of manual registry systems. 
Human resource: 
Recent capacity-building activities for HIS staff have included continued 
promotion of education in HIS-related areas, such as demology, applied 
statistics, social development, and information technology. Short-term and 
long-term training courses have included training provided by the NSO and 
universities to increase the capacity of personnel responsible for statistical 
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data at all levels, in addition to in-house training. Training courses on 
ICD10 were provided for physicians to gain knowledge and understanding 
in diagnosing causes of death, and were backed up by training courses for 
nurses and ICD coders to enhance accurate disease coding, thereby 
obtaining accurate data when advocating for effective health policy and 
planning. Training for health personnel and BHPS staff in computer 
software utilization (in both packaged and customized formats for 
processing and reporting) included a training course on problem solving and 
making full use of programmes such as Microsoft Excel, Microsoft 
PowerPoint, Microsoft Access, and SPSS for Windows.  
In terms of the resources (manpower and others) available for HIS, health 
personnel with expertise and understanding in specific areas of the health 
information system are able to analyze, present and utilize data for efficient 
health development. In addition, technology that is useful for information 
tasks is also appropriate and effective both in terms of hardware/software 
and inter-linked data systems. 
Data transmission and presentation: 
Reporting forms are usually completed by medical statistics officials, or by 
responsible personnel, using the developed software. In hospitals and other 
facilities, those who are responsible for each information task will be 
categorized (for example into medical care, health care, health promotion, or 
disease surveillance, control and prevention). Each of the personnel will 
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 fill out the specified forms in paper and diskette formats (or as email) and 
delivered to their requested destination at the central and regional levels. 
At the central level, data will be kept in the agencies’ databases and will be 
updated every three months and stored in the Bureau of Health Policy and 
Strategy’s database. For data on the universal health insurance coverage 
scheme, the responsible agencies are the National Health Security Office 
(NHSO) and the Bureau of Health Service System Development under the 
Department of Health Service. 
At the provincial level, data will be kept and delivered from the Tumbon 
(sub-district) level, thereafter being transferred through district health 
offices and finally to the provincial health office. With regard to data 
collection and storage, some provinces will keep data in the province’s 
database under the supervision of the HIS section. Alternatively, some 
provinces will separate databases and keep each in the responsible 
sections/plans (for example, the HIV/AIDS control and prevention plan, 
health promotion plan, environmental health plan, customer protection plan, 
and public health pharmacy plan) 
The linkage between large health facilities (Regional/General Hospital) and 
the MOPH are seamlessly interfaced through the networking systems of 
Internet and telemedicine. In addition, a web-based system is being 
developed to support data transmission that specifically requires rapidity or 
transformation. The data in the reports are examined and analyzed by 
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Access, Excel and SPSS software. The analyzed data will then be 
documented in the form of tables, charts, or descriptive details (such as 
health statistics, health resources reports, and reports on the provincial 
health survey). The documented information is then adopted for use by 
decision-makers and individual programme managers in monitoring and 
evaluating the progress of the established plans/programmes, and used as 
evidence to support health policy formulation and strategic planning. 
Refinement and extraction of data for analysis in accordance with the level 
of concern (i.e. at the national, provincial, district or sub-district levels) is 
also feasible. 
To provide a feedback mechanism from respective data transmission points 
to the level below, the data periodically transmitted to the provincial health 
office is broken down into geographical and other areas (such as 
demographic data, birth, death, and causes of death). In the case of the 
central level discovering an inaccuracy in the reported data (such as service-
delivery data) a feedback mechanism for revision is immediately initiated. 
 Data presentation: 
At each level, data are prepared, collected, processed and analyzed into the 
aggregate reflection of each level so as to be utilized in planning, 
monitoring and evaluation (including areas of resource allocation, such as 
budgets, personnel and other important facilities). 
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Health profiles are also conducted at each level, but not in every agency. 
They are used for controlling, monitoring and evaluating, and are of use in 
reflecting the overall picture and the implemented intervention performance 
in the areas concerned. At the district level, the findings may be presented 
monthly or bi-monthly to the district management, semi-annually at the 
provincial level, and annually at the regional level. At the operating level, 
there are standard activities in place to ensure consistency. In order to check 
the reliability of the data generated by the HIS the inspecting systems in 
hospitals also use a sampling approach which involves death certification 
and the inspection of consistency of primary data in the same activity 
category. 
 Analysis and Utilization of data: 
At the provincial-level meeting held each month, disease patterns, trends 
and outbreaks (especially for communicable diseases) are analyzed. In terms 
of the service and financial issues affecting health facilities, data is analyzed 
and presented every 3–6 months. Aspects such as service performance data 
are analyzed and summarized annually. 
In addition, meetings with the Department of Administration, Ministry of 
Interior are regularly held to review and develop the compilation process for 
demographic, birth and death data. Data derived from the private sector and 
NGOs can also be compiled as a result of cooperation in completing the 
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requested reports or questionnaires, which are then delivered directly to 
MOPH.  
Health Information System in Indonesia (12) 
Overview  
Health information gathering has been strengthened by developing a 
simplified health centre recording and reporting system to ensure the 
completeness and accuracy of data, as well as an improved, integrated 
surveillance system. A formal mechanism for an executive report on health 
to be transmitted from provincial to national level has also been established. 
National, regional and district health profiles have been developed. At the 
same time, advanced computer technology (which offers almost unlimited 
opportunities for improving the HIS) is also being introduced. 
The responsibility and authority for planning, budgeting, implementing, and 
monitoring the delivery of primary health care and family planning services 
were transferred to districts and municipalities. Within the health sector, the 
district health offices are given authority to manage the health system in 
their respective districts. However, systems performance appears to vary 
widely across the country, and even though comparisons could be useful for 
health systems management at the decentralized level. 
Organizational structure of the national HIS: 
The routine national health information system (NHIS) is coordinated by the 
Center for Data and Information. Besides coordinating the NHIS, the 
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 Center also maintains a national databank and produces information for the 
Minister of Health. Within each Directorate General there is a unit that is 
responsible for processing data into information to support decision-making 
processes. This unit does not collect data itself, but uses the data stored in 
the Center for Data and Information databank.  
 Human and financial resources for health information: 
There is no full-time staff to handle health information in health centers, and 
the reporting forms are usually filled in by any health centre staff (mostly 
nursing or sanitary) assigned by the head of the centre. Most hospitals have 
medical record staff, and one or two of them are usually assigned to handle 
hospital reporting as well – there is no regular training of such staff. Some 
health centers and hospitals do not have computers and data in the forms are 
stored in a manual file. All district and provincial health offices have 
computers, and those who own or have access to computers store the data in 
a database. 
Data-quality assessment: 
A rapid assessment of data quality was designed, implemented, and the 
results analyzed within a two-month period. The findings confirmed the 
bleak picture of routinely collected information at national level, with the 
most significant feature being the wide diversity of availability, accessibility 
and data quality, which can range among provinces from 0–100%. 
 To a lesser degree, differences among districts and facilities within 
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 districts were also observed. Although the accuracy of information from 
facility to district health office may be satisfactory in one area of work or in 
one variable (such as number of visits) data is often inaccurate in other areas 
(such as TB). It was also found that the quality of information received by 
the district health office from different facilities varies widely in quality. 
This clearly illustrates the absence of a systemic approach and raises the 
question of what happened to the enormous effort made by the Ministry of 
Health, bilateral agencies, and other organizations during the last ten years 
in terms of capacity building. It also clearly shows that a regulatory 
framework has to be put in place to reduce discrepancies in quality among 
indicators and among facilities. These deficiencies are probably not due to 
the process of decentralization but rather are the result of unconsidered, 
repeated and geographically partially implemented (socialized) revisions of 
recording and reporting. Limitations in the available information include 
highly general statements concerning the validity of diagnosis, and the 
limited utilization of public outpatient facilities. These factors have been 
studied and very often the linkage between utilization of facilities and 
quality of care has been demonstrated. It was initially planned to verify 
entries in the record books to the family-folder, but this proved to be 
impossible in all facilities. The apparent absence of a traceable relation 
between these two pieces of information 
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 raises serious concerns about how a supervision or audit based on medical 
records could be done. 
Data availability/completeness: 
Assessment could only be conducted in 59% of the visited centers among 
those, an average of 86% of the subordinate facilities reported, though the 
quality of the data is questionable. 
In the Muara Enim district, various reporting and data-compilation 
mechanisms were in place. For instance, all the subordinate facilities under 
one of the centers needed to report. In addition, all subordinate facilities 
were obliged to report in order to receive drugs from the centers. As a result, 
Posyandu reports are already recapitulated and reported by each village. 
Availability of statistics from private sector: 
It is difficult to incorporate data from private sector and nongovernmental 
organizations. There is a lack of appreciation of the role of data and 
insufficient staff to handle it. The response rate for sending reports is very 
low, and most private health facilities do not send them. 
All health staff interviewed in three provinces indicated that data on 
outpatient visits from private health practices were not available. 
Data dissemination and feedback: 
Once a year every district health office publishes a district health profile.  
Copies of the book are sent to the provincial health office. And every 
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 provincial health office publishes a provincial health profile that is sent to 
the MOH. Health centers and district hospitals also receive the district 
health profile each year. In addition, once a month, at a coordination 
meeting held by the district health office, health centers can receive 
feedback on the topic related to the theme of the meeting.  
Use of data for decision-making:  
Only a few health centers have the capacity to analyze data. Mostly, the 
health centre data are analyzed by the district health office (which is also 
still weak in analysis capacity) and health centers receive the results, usually 
once a year. Due to lack of capacity, district hospitals also analyze their data 
once a year and include the results in their yearly hospital report. 
 
Health Information System in Uganda(13) 
Overview 
The national Health Management Information System (HMIS) is located 
within the Resource Centre of the Ministry of Health under the direct 
supervision of the Director General of Health. The HMIS has been 
decentralized in line with health-sector decentralization at the district and 
health sub-district levels, and a complete overhaul of the data-recording and 
reporting tools was carried out in 1998. The system is, however, still not 
perfect. 
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Data-recording and reporting tools: 
In 1998 there was a complete overhaul of all data-recording and reporting 
tools used in the health sector. Paper-based database formats for all levels 
were reviewed during the preparation of the current 5-year HSSP and 
distributed to all districts. The formats are now harmonized, integrated and 
standardized for programmes and departments within the sector. 
Data available through each tool: 
Morbidity data from outpatient departments from all health facilities, 
inpatient data, notifiable diseases and the weekly epidemiological 
surveillance reports are reported in separate forms. 
Use of technology: 
Guidelines and formats for data analysis and interpretation at health-unit, 
health sub-district, and district level were developed and distributed. 
Electronic data-analysis formats were developed for use at central level. 
There were attempts to have computer software for the HIS developed 
locally. However, these attempts failed and led to the uncoordinated use of 
various types of software by districts and programmes. It has now been 
decided to use EPIINFO at all levels of the health system under the control 
of the Ministry of Health. 
Distribution of the software and subsequent installation and training will be 
organized in close cooperation with the district planning officers.  
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Level of data disaggregation:  
Disaggregation by age and sex is only possible at the health unit. At higher 
levels, data are available as “under 5 years” and “5 years and over” with no 
gender information. Although data can be geographically disaggregated by 
district, the creation of new districts over the past 10 years makes it difficult 
to identify trends in geographically disaggregated data. 
Data dissemination: 
New quarterly performance assessment formats for the HSSP and 
programme indicators for all levels have been developed and distributed to 
all districts. 
Regular feedback is provided through the weekly Epidemiological Health 
Bulletin published in daily newspapers and through the annual statistical 
report. 
The HMIS has also been decentralized in line with health-sector 
decentralization at the district and health sub-district levels. Guidelines for 
timeliness, completeness and information flow were developed and 
distributed to all districts and the Resource Centre produces monthly 
feedback reports. Timeliness has improved from 11.5% at the beginning of 
2001 to an average of 63% over 2002 to 77% by August 2003. In 2002 the 
average completeness was 93% which increased to 95% by August 2003. 
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Data use: 
At the national level information from the HMIS and other sources is used 
routinely to identify priority areas of support. For example, the 
identification of reproductive health, malaria, HIV/AIDS and health 
education as priority areas needing extra funding was based upon indicators 
provided by the HMIS. Viewed from the central level, subnational (district-
level) data are used by health facilities to monitor their performance. 
Districts receive blank charts for their health facilities to use in plotting 
service data in areas such as EPI, MCH, and OPD. The charts are displayed 
in the health facilities in areas where the public can see them. 
However, confidently expressed assertions on data use at the district level 
were not fully confirmed by people interviewed in two sample districts, and 
contradictory statements were made on how the data were used. 
Human resources: 
· Poor motivation of HMIS staff due to: 
§ poor quality of support tools and equipment; 
§ lack of sufficient office supplies; 
§ poor remuneration; and 
§ Staffing inadequacies such as non-confirmation of people to the posts 
they are appointed to. 
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Evaluation of Hospital Information System (14) 
A study done in India to evaluate hospital information system, The 
Statement of the problem was the study of Medical Records Department of 
a tertiary care teaching hospital with special reference to the Hospital 
Information System. 
 The Objectives was: 
1) To study the existing Hospital Information System in the medical 
records department.  
2) To identify the shortcomings, in the existing Hospital Information 
System in the Medical Records Department.  
3) To suggest the necessary steps to improve the existing Hospital 
Information System in the Medical Records Department.  
Methodology: 
The study was conducted in 1200 bedded tertiary care teaching hospital.  
Descriptive statistics have been used to find out the deficiencies, in the 
existing Hospital Information System. The data were collected from a 
sample of 60, consisting of 10 managerial heads, 20 doctors and 30 patients 
selected by the disproportionate stratified sampling technique.  
The tool used to collect the data was a structured, closed ended 
questionnaire.  
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Observation & Discussion: 
It was observed that information available to the hospital management 
include OP and IP Statistics ,Death cases, Left against Medical Advise 
(LAMA) cases, Long standing cases ,Cash and Collection reporting.  
This hospital does not have a separate admission department and all the 
registration and admission procedures are through the Medical Records 
Department, which is partially computerized. The study reveals that the 
department is providing information to the health authorities regularly. The 
overall opinion of the managers, doctors and patients about the existing 
Hospital Information System in the hospital is satisfactory (80%) and (20%) 
feel that the system is poor. 
It was found that the majority of the managers (70%), disagree with the 
statement that the HIS of the hospital helps in discharging effectively their 
managerial responsibilities as well as in enhancing the inter and intra 
hospital communication. Half of the managerial heads (50%) agree that the 
statistical information from the Medical Records Department helps in 
decision making. 
The majority of the managers (80%) agree that the existing Hospital 
Information System does not help in the Quality Assurance Programme 
(QAP) as well as in enhancing the functions of the supportive services. Half 
of the managerial heads agree that the Hospital Information System does not 
help as a tool in the various utilization processes. 
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The majority of the doctors (85%) feel that the nonexistence of ward 
computers is a hindrance in providing the expected patient care. They also 
feel that the existing Hospital Information System does not help either in 
making the OPD consultations quicker or in generating quick laboratory 
reports. 
Majority of the doctors disagree that the Hospital Information System helps 
in infection control (65%) and in defining the community needs (90%). 
Majority of them agree that the Hospital Information System helps in 
education and research (60%). 
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Objectives 
  
 
General objective: 
 To evaluate  the Health Information System in Khartoum state's hospitals. 
 
 Specific objectives: 
1. To assess the knowledge and perception of the health cadre in their                                     
training and qualification. 
2. To assess the current HIS in Khartoum State's hospitals with regard to                              
registration, data collection, data analysis, structure and flow of reporting                          
system, feedback mechanism and supervision.    
3. To identify the strengths and weaknesses in the system, and suggestions 
for improvement.  
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METHODOLOGY 
 Study design: 
This study is a descriptive, cross sectional hospital based study. 
 Study area: 
  The study was carried out Khartoum the capital of the Sudan and one of 
the 26 states of Sudan. It is the political and commercial center of the 
Sudan. It has an area 20140km2 and lays  latitudes 15.10 to 16.30 degrees 
north and longitudes 31.35 to 34.20 degrees east. The state has been divided 
into seven localities. 
According to 1993 census the population of Khartoum state had grown from 
1,801,850 in 1983 to 3,413,034 in 1993.  Now it is 5,548, 784 amounting to 
average annual growth rate of 6.29 (3.67%).  About 44% of the population 
of the state is lifetime migrants. A study conducted by the national 
population’s council showed that appropriately 1000 persons enter and settle 
in the state daily.The age “15-59” accounts for 57.9% of the total 
population. 
 Forty two percent of the population is economically active the 
unemployment rate in the state is 13.5%. Literacy rate for persons 6 years 
and above is 72% for both sexes. Muslim forms 70%, in digenesis beliefs 
25% and Christians 5%. (8) 
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In the seven localities there are eighteen hospitals which are managed by the 
Federal Ministry of Health, twenty-four hospitals managed by Khartoum 
state Ministry of Health and sixty-seven private hospitals.  
Study population: 
 The target population consists of all hospitals with out-patient department 
and managed by Khartoum State Ministry of Health, all medical directors, 
all statistical technicians and all registration clerks working in the hospitals. 
The study also includes critical review of the registration system, methods 
of data collection, records and registration books in the selected hospitals. 
Inclusion criteria:    
All hospitals with outpatient departments were included in the study. 
Exclusion criteria of the hospitals: 
Hospitals without outpatient departments, the Federal hospitals, hospitals of 
the regular forces, the private and the insurance hospitals were excluded 
from the study. 
 Sampling procedure: 
Sample Size: 
Total coverage of the 22 hospitals besides the 22 medical directors, the 22 
statistical technicians and the 82 registration clerks working in them. 
Sample frame: 
The frame of this study was obtained from both Khartoum state, Ministry of 
Health, General Directorate of Curative Medicine. 
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Sampling Technique:  
The design for the sampling technique was total enumeration of the target 
population. 
Data collection technique: 
The researcher visited the twenty two hospitals and interviewed the medical 
directors, the statistical technicians and the registration clerks in the three 
shifts. She also reviewed the register books, forms and the monthly reports.  
Tools of data collection: 
?  Questionnaire: structured pre-tested, close-ended questionnaire had 
been administered to the health personnel through direct interview by 
trained interviewers(annex1). Pre-testing to check the validity of 
questionnaire was conducted in Ahmad Gasim hospital. The questionnaire 
was designed to fulfill the objective of the study. It is constructed for the 
interview covered the staff awareness and training particularly on the data 
collection, processing and use. 
Data collection techniques allowed us to systematically collect information 
about knowledge of the staff about HIS ,their qualification, types of records 
available, registration , and availability of the staff in all shifts .Information 
was also collected by data analysis, data utilization , preparation of reports , 
feedback reports and supervision . 
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Data Processing and Analysis: 
Questionnaires were reviewed on daily base for completeness. Then data 
was entered, cleaned and analyzed using SPSS version 11.5 software. 
Descriptive statistics was used. 
Ethical considerations: 
The purpose of this study was clarified to all the subjects and their consent 
to participate in the study was taken. Their right to withdraw from the study 
was also preserved.  
Ethical clearance was obtained from the ethical committee of the State 
Ministry of Health. The research aims was discussed with the Research Unit 
and the Curative Medicine Department - Khartoum Ministry of Health. 
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THE RESULTS 
 
Twenty two hospitals were surveyed. The health personnel in the study 
include twenty two medical directors, twenty two statistical technicians, and 
eighty two outpatient clinic registrars. The medical director is responsible 
for supervision of all medical and statistical staff and manages all units in 
the hospital. 
The statistical technician who completed the higher secondary school with 
success and had training for 4 months in the statistical training center, is 
responsible for recording, reporting, archiving and supervision of clinic 
registrars. The clinic registrar is responsible for the registration of the 
patients in the registry book. Though they have sufficient knowledge and 
skills to enable them to register and report but their knowledge is limited 
with regards to data analysis and interpretation. 
Training of the medical directors: 
Of  the 22 medical director only 7 (32%) received training in HIS while 15 
(68%) did not receive any training. Only 8 (36%) were trained in using the 
information collected in the monthly report at the hospital and 14 (64%) 
were not trained. 
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Table (1) Shows types of training and the number of the statistical 
technicians who received training in HIS    
Type of Training Number of the statistical 
technicians who received 
training 
% 
Basic training  18 82 
How information collected 18 82 
Using the information collected 17 77 
Using computerized feedback tables 18 82 
Refreshing course 4 18 
All 17 77 
                                                                                        n=22 
As shown in the table above 18(82%) of the statisticians said had training of 
how information collected while 4 (18%) said they didn't receive any 
training. The majority (77%) had training in using the information collected 
in the monthly report while 5 (23%) didn't received any training. Only 4 
(18%) had received training on using computerized feedback tables and 
(82%) didn't receive the training. Of those who received basic training only 
4 (18%) had refreshing course. 
For 8 (36%) of the student who attended the course what they have was 
enough while 10 (46%) said it was not enough and 4 (18%) didn’t answer. 
Concerning the clinic registrars it was found that there were no full-time 
staff to handle all shifts and the registration sometimes carried out by any 
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cadre from the hospital e.g. nurses or guards who are not trained to do the 
job.  
Out of the 82 clinic registrar 72 (89%) were trained and the rest 10 (11%) 
were clerks, guards and laborer.    
87%
11%
2%
0
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100
Higher secondary
school
University Intermediate
secondary
school
Figure(1)  Qualifications of the clinic registrars who were 
surveyed  
percent %
qualification
n=72
Figure (1) shows the qualification of the clinic registrars who were included 
in the survey: Most of the clinic registrar 62 (87%) completed higher 
secondary school, 8 (11%) completed university and only 2 (2%) completed 
intermediate secondary school. 
With regard to the training of the clinic registrars in HIS system 29 (40%) 
had training of how to collect information while 43 (60 %) didn’t receive 
any training.  Thirty – eight (53%) of the clinic registrar had training in 
using the information collected in the monthly report while 34 (47%) didn't 
receive any training. 
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Table (2) shows last time all types of cadre in the health information 
system received training  
Duration of training 1year 1-2 years !  2 years 
Type of cadre 
Doctors 57% 29% 14% 
Statistical technician 21% 10% 68% 
Clinic registrar 24% 30% 55% 
The table above shows that the majority of the statistical technicians 15 
(68%) and the clinic registrars 40 (55%) received last training 2 years ago. 
Tools of data collection: 
1- Availability of register books: 
Table (3) shows types of register books available in the hospitals    
Type of register books 
and formats 
Hospitals where registry books 
available 
Yes % 
Outpatient register book 22 100 
laboratory register book 22 100 
X –Ray register book 22 100 
Antenatal register book 18 81 
Pharmacy register book    17 77 
Vaccination register book  20 91 
All  17 77.3 
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Types of register books available in hospitals include outpatient, laboratory, 
antenatal, and vaccination and pharmacy registry books. The table above 
showed that in 17 hospitals (77%) all of register books were available, and 
in 5 hospitals (23 %) only some of the register books were available. 
2- Availability of forms: 
In the 22 hospitals included in the study the death certificates, the short stay 
inpatient forms, the long stay inpatient file(medical records) and the 
discharge cards were available in all hospitals. 
Data registration forms and procedure: 
· The out –patient register book (annex 2) which is standard according to 
the Federal Ministry of  health information department and include :- 
Personal data of the patient, type of visit (old\ new) and remarks 
· Short stay sheet for those patients who stay for 24 hours and contain the                            
medical status of the patient and the treatment needed. 
· The monthly report (Annex 3) which contain a lot information from the 
different departments of the hospital (laboratory, radiology, outpatient 
statistics, inpatient statistics, vaccination statistics, and account report. 
The clinic registrars were inquired how they register the patient. All of them 
indicated that they register the name, age and address, but 60% of them said 
they register the patient profession, whereas the remaining 40% do not 
register the profession.  When asking the same question to the statistical 
technicians, all of them said they register the name, age and 
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 address .The majority (72 %) register the profession of the patient and 28% 
didn’t register it. 
 Ninety-four percent of the clinic registrar write the diagnosis made by the 
doctor or the medical assistant from a note and 6 % was registered it 
verbally either from the patient himself or from the doctor. 
Regarding the statistical technicians 79% write the diagnosis from a note 
and 21% register it verbally either from the patient himself or from the 
doctor. 
Table (4) shows presence of the staff in the shifts      
 Attendance of  All shifts Some of  
the shifts 
Clinic registrars 63 (87%) 9 (13%) 
Statistical technicians 17 (77%) 5 (23%) 
                      n (clinic registrars) =72            n (statistical technicians)=22
  
 As shown in the table above the clinic registrars who are supposed to attend 
in all shifts (87%) of them attend and (13 %) not register regularly in all 
shifts. 
Seventy-seven percent of the statistical technicians attend in three shifts 
were three (14 %) in 2 shifts and 2 (9%) said they didn’t attend regularly in 
all shifts.    
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By asking the clinic registrars about their attendance in all shifts (3 shifts ) 
63 (87 %) were registered in all shifts and 9 (13 %) were not register  
regularly in all shifts . 
Regarding the notafiable diseases lists 57(69%) the clinic registrars knew 
the lists and 25 (31 %) did not know it, although this list should be known 
by all of the staff. 
Adequacy of the data collected: 
When medical directors were asked about whether the data collected from 
register books at different units in the hospital were adequate for curative, 
preventive, and administrative purposes? The majority (91%) said data 
collected was enough and only 2 (9%) said it was inadequate for hospital 
service purposes. 
Data analysis: 
Table (5) shows methods of data analysis  
  Data analysis method   Number Percent % 
Manual   16 73 
Using calculator 6 27 
Total 22 100 
 
Regarding data analysis, 96% analyze the data while 4% not analyzed it. Of 
those who analyzed the data 73% used to analyze it manually and 27 % used 
the calculator. 
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Data utilization: 
Regarding the benefit the medical directors get from the data collected, 20 
(92%) said they got benefit and 2(8%) said there is no benefit as they do 
not practically use it in decision making. 
Table (6) shows examples of uses of information mentioned by medical 
directors     
Type of data useful Number Percent % 
Hospital outpatient attendance 5 24 
Disease frequencies 4 19 
Changes in disease frequency 3 14 
All the above 10 43 
Total 22 100 
                                                                                                   n=22 
The aspect of use of the of the data by the medical directors of the 22(24%) 
said to know the hospital outpatient attendance, (19%) said to know 
disease frequencies (14%) said to see changes in frequencies for certain 
epidemic diseases. Of the 22 medical directors included in the study only 
10 (43%) make use of the data for all the above mentioned purposes.  
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Figure (2) shows examples of how data is useful for the statistical 
technicians 
five (24%)  in the researches of the hospital 12(52%) used it in the reports 
analysis,5(24%) said it was useful if there was an epidemic they could know 
the patients addresses.   
Reporting: 
For preparation of the monthly report during specific time of the month all 
of the statistical technicians used to prepare and write the monthly report 
during the last week of the month. They spent between 1-9 hours to prepare 
the monthly report, keep copies from the monthly report and send it on 
regular base at the beginning of the month. 
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 Table (7) shows the different departments to which the reports are sent  
Reports were sent to Number Percent % 
Curative medicine 3 14% 
Statistical department 19 86% 
Total 22 100 
                                                                                                     n=22 
The table above shows the departments to which the reports send. Of the 22 
hospital included in the study 3(14%) sent the reports to curative medicine 
department and 17(86%) sent it to the statistical unit at the center (MOH). 
Concerning data analysis, 12 (54%) of the medical directors send reports 
with analyzed data while 10 (46%) said they didn’t sent analyzed data 
reports. 
All medical directors said that reports are discussed at the department, a 
copy is kept in the department and a copy is send to MOH.  
Feedback mechanism: 
Regarding feedback about the monthly report from the higher level during 
the last 6 months, the majority 13 (59%) didn’t receive any feedback while 
the remaining 9 (41%) received feedback. 
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Figure (3) shows the different ways of feedback only 9(45%) had written 
feedback from the curative medicine department, 8(36%) had oral feedback 
during supervision and 5(23%) had feedback during the monthly meeting. 
Supervision : 
The frequency and content of the supervision varies ,but it is obvious there 
is no regular theme for the supervisory visits .Frequency of the supervisory 
visits is shown in the figure below .   
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Figure (4) shows the last supervisory visit (at time of interview) 8(36%) had 
supervisory visit 2 weeks ago ,9 (41%) more than 3 weeks,4(18%) more 
than one month ago and only one (5%) more than 3 months .The supervisor 
discuss the report with 14 (64%) of the statistical technicians. The 
discussion emphasis the way of preparing the report and checking the report 
contents in relation with the registry. 
Archiving: 
When asking the statistical technicians whether they used to archive the 
documents 15 (68%) said they used to archive the documents but 7(32 %) 
didn’t archive. Figure (5) below shows the duration of keeping the 
outpatient medical records . 
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Figure (5) shows duration of keeping the outpatient medical records in 
the 22 hospitals              
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Those who archived the documents said they used to archive by recording 
them into a registry book. Fifteen (68%) of the statistical technicians get rid 
 of the old formats after 5 yearsunder the supervision of a committee from 
the hospital.  
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Availability of computers: 
Computers are more considered basic necessity for the Health Information 
System .It is the most effective methods of keeping the records. 
Table (8) Availability of computers in the target hospitals                      
Available  Number Percent % 
In the statistical unit 9 41 
In the hospital  7 32 
Not available 6 27 
Total 22 100 
                                                                                                    n=22 
As shown in the table above computers are only available in 9 (41% ) 
statistical units in the hospitals, 7 (32%) not utilized by the statistical units 
because they are either in the medical director office or the executive 
manager office and 6 (27%) hospitals had no computers at all . 
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Discussion
The study covered the twenty –two hospitals in Khartoum state which have 
outpatient department. The participants were the medical directors, the 
statisticians and the clinical registrars in the selected hospitals. Also review 
of the register books and formats was done. 
From the findings stated in the results, the following issued need to be 
discussed: 
 Concerning training and qualification, all of the hospital’s medical 
directors were medical officers, yet the majority of them had not received 
any training in analysis of HIS and its objectives. 
 Regarding training and qualification of the statistical technicians and the 
clinic registrars, it is clear that a lack of training in all its aspects. 
  This agrees with an Indian study which revealed that staff at different level 
had a number of problems as far as training and development efforts are 
concerned (10). Another study in Thailand showed lack of training for 
personnel and statisticians in computer soft word utilization (11). Study 
conducted in South Africa showed that there is ignorance of information 
systems amongst health workers which highlights an urgent need to educate 
health workers about HIS (16). 
Concerning data registration procedure and forms , it was found that 
standard register books and standard formats were available. However, 
some of the respondent did not care about noting down the job of the 
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patient. Not only the job but also the complete address and diagnosis of  the 
patient. This is important because there are, for example, many diseases 
related to the occupation of the person, and this inadequate information may 
mislead in treating the patient. Equally, the incomplete information about 
patient’s address and diagnosis may be misleading in writing the reports. 
Reviewing the register book, it was found standard according to the Federal 
Minster Information Center. However there are gaps to be filled and 
information to complete. These problems may be attributed to lack of 
training and lack of interest in verifying the data. As for registration in all 
shifts there is no full time staff to handle the job, particularly in the rural 
hospitals where most of the clinic registrars are females who cannot stay in 
the third shift. This findings agree well with a study conducted in Indonesia 
and showed that there are no employees to handle registration in all shifts in 
health centers, and, moreover, the forms are usually filled in by any health 
center staff (12), which goes against the WHO guidelines. 
 Regarding data analysis, which is a process of inspecting, cleaning, and 
transforming raw data into usable information, when the respondents were 
inquired about data analysis most of them used to analyze data with the 
notion that data analysis means summation of the outpatient data, inpatients 
data and operations. The presentation of the data in the form of tables, 
charts, graphs and descriptive studies is only done in the Ministry of Health.  
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As for data utilization, the medical directors gave different examples of the 
way in which they used it such as hospital attendance, disease frequencies 
and abnormality in the pattern of some diseases. Responding to the same 
question the statistical technicians mentioned other examples such as reports 
analysis and the patients address if there is an epidemic. This goes well with 
a study conducted in Vietnam on the  uses of data to know disease patterns 
in their community , mortality and morbidity  at the hospital and writing  the  
monthly report (15). 
 Regarding reporting flow, all of the statistical technicians stated that they   
used to prepare and write the monthly report at the last week of the month 
and  send it on regular basis at the beginning of each month. However they 
send it   to different departments either Curative or Statistics department) 
and thus,  there is no system for sending the reports. 
 When discussing the time spent in preparing the monthly report, the 
statistical technicians spent many hours to prepare the report. However, in 
that report, some of the information collected from hospitals was redundant. 
For example, the monthly report includes hospital’s financial report and this 
should be assigned to a different report, as excessive amount of information 
will only creates load on the system. This point is proved by a study done in 
India which revealed that the monthly report is so large (31page) and that 
the information is packed into complex tables, which can take the average 
time spend is 3 to 4 days to prepare (10). 
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Regarding feedback, some inadequacies were apparent such as that some 
received feedback while others did not, and this fact revealed lack of 
systemic way for feedback. This finding is similar to an Indian study which 
showed lack of feedback to the PHC and hospitals by the higher processing 
systems, which creates lack of motivation or incentive to insure accurate 
and reliable data (10). Another study in Vietnam found that in their HMIS 
there is lack of effective communication systems and interpretative feedback 
from higher to lower levels (15). 
Concerning supervision, there were frequent but unscheduled supervisory 
visits. This conclusion fits well with a study done in Khartoum state on 
evaluation of HMIS in HC (6).    
When the respondents were asked about the activities performed by the 
supervisors, they mentioned that the supervisors verified the registers, and 
discussed the monthly report with them, comparing it with the registers and 
analysis errors which might have been made. 
When the clinic registrars were questioned about the notifible diseases list, 
some of them had no idea about the lists .This could be a real problem 
because since epidemiological lists should be known to anyone concerned 
with HIS. 
As for archiving of the formats, no systemic ways of archiving were used 
,nor were there systematic ways of dispensing with the old formats (some 
archives were dispensed of  in three months and yet others in five years ) .  
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Regarding the availability of computers, it was found that there were 
computers, but they were only used   for storage of data. 
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Conclusion 
 
According to the result it is concluded that the existing system agreed with 
the WHO guidelines in that there is unifying and standardizing of reports 
from lower and higher levels. Also, regular meetings are held with hospital 
statistical technicians and curative medicine managers at the locality to 
discuss the monthly reports. However, some of the information requested 
and collected every month is redundant and this excessive information 
collection only creates load on the system. Although there are adequate 
monitoring and supervision visits, there is a need to improve Information 
feedback from higher to lower levels. There is adequate supply of the data 
collection tools, but the data analysis formats or guidelines are absent. From 
the findings it was revealed that there is lack of training  among the medical 
directors and statistical technicians in HIS and its objectives and shortage of 
health staff skills in data analysis. Also, lack of consensus on the list of 
indicator / information required at various levels. 
There are insufficient clinic registrars in some hospitals, and this fact create 
absent or incomplete registration in the shifts.  
 
 
 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
Recommendations 
 
Suggested recommendations: 
·    Because there is a high turnover of the staff, and lack of training  
among the medical directors and statistical technicians in HIS , there 
should be continuous staff training at various levels on data analysis and 
information use. This should specifically target health–system mangers 
and information-system managers. It is also important to upgrade the 
skills of health-information staff in data management and analysis, 
information quality control, and report generation and presentation, and 
computer system maintenance skills. 
· Hospitals should analyze data before submitting reports and this data 
should be presented in the form of graphs and charts. 
· Health information system needs to be computerized because this goes 
with the global trend of using soft ware .Also this will save time and effort 
as it will no longer be necessary long manual reports. 
· Specifically strengthening the capacity of Ministry of Health to establish 
an effective HIS, provision appropriate feedback mechanisms, including 
information sharing and use of information. 
· As no previous studies have investigated data quality ,there is a need for 
further studies  to be done to evaluate the HIS, specially the data quality 
checking. 
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· Establishing archival unit to organize the system because archives are 
hardly used in hospitals. 
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